Image enhancement is a very important part of image preprocessing. Good image enhancement results will be conducive to the subsequent edge extraction and other follow-up operation. In this paper, we use the grey entropy of groups of pixels to measure the extent of roughness of the local area of the image, and design a dynamically generated contrast enhancement function to adaptively enhance the contrast enhancement of the local area of the image. By applying the concept of grey entropy, this function can be used to reflect the pixel feature of the local area of the image, and effectively describe the level of local contrast enhancement of the image. Compared with the traditional static contrast function, this method has some advanced properties to improve the image enhancement quality, and it is worth further improvement and research.
INTRODUCTION
Image local contrast enhancement is a very important aspect of image processing. Compared with the histogram enhancement method for the whole image enhancement, the local contrast enhancement algorithm has a good effect on improving the visual feeling of layers of the local area of the image.
From the local contrast enhancement algorithm proposed to the present, there are already many scholars studying in this area (Dash and Chatterji, 1977; Dhnawan, Buelloni, and Gordon, 1986; Beghdadi and Negrate,1989) . These algorithms improve the image enhancement effect to a certain extent, but there are still leaving in a lot of problems to be solved further, such as that the enhancement processing operation will cause the image blurring or the smoothing region roughening. Later, some scholars introduced fuzzy logic to image enhancement (Subrat, 2016) , and image local contrast enhancement algorithm in medical image processing applications (Kaur, Girdhar and Kanwal, 2016; Gazi, 2016; Meena, 2016) .A more representative approach is image contrast enhancement algorithm by combining the fuzzy set theory (Li, Sun and Xia, 2004) . Firstly, the image is transformed from the gray-scale domain to the fuzzy domain. The concept of fuzzy contrast is introduced on the basis of pre-setting the fuzzy membership of the image spatial pixel, and then the fuzzy contrast is nonlinearly transformed in the fuzzy domain. Finally, the image is transformed from the fuzzy domain to the gray scale domain. An important issue in this algorithm is the design of the contrast enhancement function.
In order to solve this problem, some scholars have introduced the grey system theory to the image enhancement field (Gupta and Tiwari,2016). The combination of grey system theory and image processing has already achieved some good results (Gui, Chen and Dong et al., 2006; Gui, Su and Chen,2016) . In this paper, the grey entropy (Liu, Chen and Gui, 2012; Zhang, Han and Deng,1994) is introduced to describe the intensity of the local contrast enhancement of the image. The edge region of the image is enhanced adaptively and dynamically, and suppress the contrast increase in the non-edge region of the image as much as possible so as to suppress the roughness of the image smoothing region while highlighting the contrast of the edge.
INTRODUCTION TO GREY ENTROPY
Definition 1 (Zhang, Han and Deng,1994) 
is the grey entropy of the sequence.
Theorem 1 (Zhang, Guo and Deng, 1996) Grey Entropy Augmentation Theorem: Let
x ,and that any change in the components of X , even if the components tend to the constant sequence, will result in grey entropy increased. From the grey entropy theorem it can be found that, the greater the value of gray entropy sequence is, the more balanced the components of the sequence are ; and the smaller the value of the grey entropy sequence is, the greater the difference of the components of the sequence is. We can use grey entropy to measure the degree of sequence equilibrium.
PROPOSED ALGORITHM BY USING GREY ENTROPY

Idea of Algorithm
The purpose of the image enhancement is to increase the contrast of the image edge region and appropriately control the contrast of the non-edge region. The edge of an image is typically represented in the image as gray-scale continuity along a certain direction and a gray-level mutation in the other direction. Grey entropy can be used to characterize the continuity of the pixels in the local area of the image.
In the image neighborhood window, as long as there is a gray-level mutation or a certain degree of discontinuity along one direction through the central pixel of the image, we can regard the current pixel as the edge pixel. If the current pixel is in the smooth region of the image, the grey entropy of the pixel group in any direction will not differ much, only when the current pixels have edges passing, the grey entropy of pixel groups in different directions will show a certain degree of difference.
We can take the difference between the maximum value of the grey entropy values in the four directions in the local window of the image minus the minimum value as the measure of the current pixel point as the edge point. Then the contrast enhancement function is designed so that the contrast of the edge region is enhanced and the contrast of the smooth region is relatively small, thereby enhancing the local contrast of the image adaptively.
Algorithm Steps
The algorithm can be divided into two major stages: the calculation of the difference of grey entropy values and the contrast enhancement of image. The first stage is to calculate the difference of the maximum and the minimum of grey entropy values of four groups of pixels in the image neighborhood, which is used to measure the level of contrast enhancement of the image.
In step 1, assume that the image has a total of M rows and N columns of pixels, and ) j i g , ( is the gray value of the current pixel in the i th row and the j th column. To avoid the possibility of a denominator being zero in subsequent calculations, the image data is shifted to the right by one unit to produce a range of [1, 256] , which is then mapped to the space of (0,1].
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In step 2, through the central pixel of the current window(
), four groups of pixels are selected in the four directions of the horizontal direction, the vertical direction, the main diagonal line and the auxiliary diagonal line, and the grey entropy values are calculated after normalizing the four groups of pixels respectively ; 
In step 3, find the maximum and minimum values of the four grey entropy values and then the absolute value of the difference between the maximum value and the minimum value is calculated;
In the second stage, the contrast enhancement in image neighborhood window is enhanced by the local contrast enhancement function.
In step 4, Calculate the local contrast in the neighborhood window of the image, 
In step 5, Construct the dynamic nonlinear transformation to increase the contrast of the image ( , ) ( , )
Here,  is called the intensity control coefficient, and it can be assigned different constant values between 0 and 1,such as 0.6 or 0.7. It should be noted that the smaller the  , the greater the local contrast enhancement increases of image, on the contrary, the larger  is, the less the degree of local contrast increases of the image.
In step 6, calculate the new membership degree after the contrast enhancement
In step 6, the image is mapped back from the current space into the image space ( , ) ( , ) 256 1
Algorithm structure and flow chart are as follows: Begin with the pixel (2, 2) 
Algorithm Results and Analysis
In order to test the effect of image contrast enhancement, we not only give the contrast enhancement image, but also give the corresponding edge detection result graph by using "minimum operator method" (Nakagawa and Rosenfeld,1978) . The effect of edge detection can reflect the contrast enhancement effect of the corresponding image from the side.
From the experimental image processing results, the original image has not been enhanced, so that the sense of gray-scale is not very strong, and the corresponding edge detected is not very satisfactory. The traditional image contrast enhancement algorithm (Beghdadi and Negrate, 1989) increased the sense of levels of gray-scale to a certain extent, also makes it possible to detect more edge lines, but they also make the smoothing region of the image rough, which is a little serious, and it may be only compatible to be applied to a specific type of image. In contrast, the proposed algorithm in this paper achieves a good balance between enhancing the edge and suppressing non-edge roughness, and achieves good results. From the road surface image processing effect, this algorithm also has certain advantages. Compared with the previous algorithm, the edges of the image are sharpened and the roughness of the smooth region is suppressed to a certain extent.
CONCLUSIONS
On the study of the image enhancement algorithms, that how to set the contrast enhancement function has been a relatively popular topic. At present, there are many scholars put forward different types of function form, also achieved certain effect. In this paper, we construct the enhancement index of the contrast enhancement function by computing the grey entropy difference of pixels in several important directions in the image neighborhood, so that the contrast of the image can be enhanced adaptively.
